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PROBLEM TO BE SOLVED: To reduce a burden of a user, by making generation of a four-wheel 
drive selectable. SOLUTION: This four-wheel drive device has a first power source 3 driving a first 
wheel drive shaft 1 rotated, a second power source 14 driving a second wheel drive shaft 2 rotated 
when a four-wheel drive is selected, a first power source control means 5, and a second power 
source control means 16, the first power source control means 5 is provided with a reduction amount 
calculation means 43 calculating a reduction amount relating to output shaft torque of the first power 
source 3 or drive torque of the first wheel drive shaft 1 at ordinary control time, and this reduction 
amount is transmitted to the second power source control means 16 through a communication means 
1 1 when the four-wheel drive is selected, and the second power source control means 16, for 
controlling output shaft torque of the second power source 14 to be related to the received reduction 
amount, determines target drive torque of the second wheel drive shaft. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]The first wheel drive shaft and second wheel drive shaft. 

The first source of power that always rotates during a run and rotates said first wheel drive shaft. 
The second source of power that rotates said second wheel drive shaft at the time of four~-wheelp-~drive 
selection, A means of communication which communicates information between the first power source 
control means that controls output shaft torque of said first source of power, the second power source 
control means that controls output shaft torque of said second source of power, and said first power source 
control means and the second power source control means. 

Are the above the four wheel drive device which it had, and said first power source control means, Usually, 
have a decrement calculating means which computes a decrement to output shaft torque of the first source 
of power at the time of control, or driving torque of the first wheel drive shaft, and. At the time of four- 
wheelp-drive selection, the decrement is transmitted to the second power source control means through a 
means of communication, and the second wheel drive shaft target driving torque is determined so that said 
second power source control means may control output shaft torque of the second source of power in 
relation to a decrement which received. 



[Claim 2]The first wheel drive shaft and second wheel drive shaft. 
A motor which rotates said first wheel drive shaft. 

Output shaft torque of an electric motor which rotates said second wheel drive shaft, and said motor A 
motor control means with independently controllable accelerator operation of a driver, A means of 
communication which communicates information between an accumulating electricity device for operating 
said electric motor, a motor control means which controls output shaft torque of said electric motor, and a 
motor control means and a motor control means. 

It is the four wheel drive device provided with the above, and the second wheel drive shaft drive unit that 
enables desorption of said electric motor, an accumulating electricity device, and a motor control means to 
vehicles at one was constituted. 

[Claim 3]Said motor control means is provided with a decrement calculating means which usually computes a 
decrement to output shaft torque of a motor at the time of control, or driving torque of the first wheel drive 
shaft, and. At the time of a four wheel drive equipped with the second wheel drive shaft drive unit, transmit 
to a motor control means through a means of communication, and the decrement said motor control means, 
The four wheel drive device according to claim 2 determining the second wheel drive shaft target driving 
torque in order to control output shaft torque of an electric motor in relation to a decrement which received. 
[Claim 4]Have a slip detection means of a wheel of said first wheel drive shaft, and said motor control means, 
The four wheel drive device according to claim 3, wherein it performs traction control which makes small 
driving torque of the first wheel drive shaft and said decrement calculating means computes said decrement 
based on a decrement of torque by the traction control, so that a slip amount of a wheel of the first wheel 
drive shaft is large. 

[Claim SjUsually, have the 1st running mode for the time, and the 2nd running mode that reduces driving 
force rather than the 1st running mode, and a selectable running mode selecting means said decrement 
calculating means, The four wheel drive device according to claim 3 computing said decrement based on a 
difference of driving force with the time of the 1st running mode selection at the time of the 2nd running 
mode selection. 
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* NOTICES * 

JPO and INPiT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the four wheel drive device of vehicles. 
[0002] 

[Description of the Prior Art]In the conventional four wheel drive device, there is a mechanical thing 
which transmits power to another driving shaft via the power transmission device, the propeller shaft, 
the differential control device, and final drive using the gear called transfer from the driving shaft by 
the side of the driving wheel driven with an internal-combustion engine. 

[0003]There are some which were constituted so that a front wheel might be driven with an internal 
combustion engine, for example and it might drive by operating an electric motor with the mass 
battery of mount of a rear wheel. 

[0004]The thing of JP,4~76527,U drives one of the two with an engine among axles, already drives 
one of the two by a motor, and enables it to choose the drive by a motor with a change-over switch. 
[0005]The thing of JP, 7-231 508,A has a dynamo driven with an internal-combustion engine and an 
internal-combustion engine, an electric motor driven with the electrical energy which a dynamo 
generates, and a drive control means, shares an order ring with an internal-combustion engine and a 
motor, and constitutes the four wheel drive device. 
[0006] 

[ProblemCs) to be Solved by the Invention]However, the vehicles with which it has such a four wheel 
drive device, It was beforehand designed as vehicles for four-wheel drives, and since it will always be 
equipped with the device required for a four-wheel drive, even if there was no travel condition for 
which a four-wheel drive is needed rarely, the vehicle owner had to pay the cost for a four wheel 
drive device. 

[0007] Four-wheel-drive control can be complicated and the device for a four-wheel drive cannot 
remove now from vehicles. 

[0008]Weight of the four wheel drive device was heavy, and since friction loss also increased, when a 
four-wheel drive was not needed, even if run by two-wheel-drive, the expected specific fuel 
consumption had a problem of a stake for obtaining. 

[0009]An object of this invention is to solve the problem of such a four wheel drive device. 
[0010] 

[Means for Solving the Problem]The 1st invention always rotates the first wheel drive shaft and the 
second wheel drive shaft, and during a run, The first source of power that rotates said first wheel 
drive shaft, and the second source of power that rotates said second wheel drive shaft at the time of 
four-wheelp-drive selection, The first power source control means that controls output shaft torque 
of said first source of power, In a four wheel drive device which has the second power source control 
means that controls output shaft torque of said second source of power, and a means of 
communication which communicates information between said first power source control means and 
the second power source control means, Said first power source control means is provided with a 
decrement calculating means which usually computes a decrement to output shaft torque of the first 
source of power at the time of control, or driving torque of the first wheel drive shaft, and. At the 
time of four-wheelp-drive selection, the decrement is transmitted to the second power source 
control means through a means of communication, and said second power source control means 
determines the second wheel drive shaft target driving torque so that it may control output shaft 
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torque of the second source of power in relation to a decrement which received. 
[001 t]A motor by which the 2nd invention rotates the first wheel drive shaft and the second wheel 
drive shaft, and said first wheel drive shaft, Output shaft torque of an electric motor which rotates 
said second wheel drive shaft, and said motor A motor control means with independently controllable 
accelerator operation of a driver, In a four wheel drive device which has an accumulating electricity 
device for operating said electric motor, a motor control means which controls output shaft torque of 
said electric motor, and a means of communication which communicates information between a motor 
control means and a motor control means, The second wheel drive shaft drive unit that enables 
desorption of said electric motor, an accumulating electricity device, and a motor control means to 
vehicles at one is constituted. 

[001 2]In the 2nd invention, the 3rd invention said motor control means, Usually, have a decrement 
calculating means which computes a decrement to output shaft torque of a motor at the time of 
control, or driving torque of the first wheel drive shaft, and. At the time of a four wheel drive equipped 
with the second wheel drive shaft drive unit, the decrement is transmitted to a motor control means 
through a means of communication, and said motor control means determines the second wheel drive 
shaft target driving torque so that it may control output shaft torque of an electric motor in relation 
to a decrement which received. 

[0013]In the 3rd invention, the 4th invention is provided with a slip detection means of a wheel of said 
first wheel drive shaft, and said motor control means, Traction control which makes small driving 
torque of the first wheel drive shaft is performed, and said decrement calculating means computes 
said decrement based on a decrement of torque by the traction control, so that a slip amount of a 
wheel of the first wheel drive shaft is large. 

[001 4] In the 3rd invention, the 5th invention The 1st running mode usually for the time, It has a 
selectable running mode selecting means for the 2nd running mode that reduces driving force rather 
than the 1st running mode, and said decrement calculating means computes said decrement based on 
a difference of driving force with the time of the 1st running mode selection at the time of the 2nd 
running mode selection. 
[0015] 

[Effect of the Invention]According to the 1st invention, it is not concerned for whether being a four- 
wheel drive, but the first power source control means should just always perform common control, 
and can simplify control. Therefore, to vehicles, easily, the device for a four-wheel drive can be 
constituted so that desorption is possible. 

[001 6]According to the 2nd invention, when it can be considered as the two-wheel-drive car which 
drives only the first wheel drive shaft in not equipping with the second wheel drive shaft drive unit 
and equips, it can be considered as the four-wheel drive car which drives both the first wheel drive 
shaft and the second wheel drive shaft. Change of the structure in the case where it is used as a 
two-wheel-drive vehicle with a unit, and the case of using it as a four-wheel drive car becomes easy. 
That is, it is possible to make four-wheel drive-ization into business, such as optionHzing, post- 
installation-izing, and also lease and rental, and a users burden can be eased. Improvement in the 
fuel consumption at the time of four-wheelp-drive needlessness can be aimed at by weight reduction, 
friction loss reduction, etc. by removing the second wheel drive shaft drive unit, when using it as a 
two-wheel-drive vehicle. 

[001 7]According to the 3rd invention, control of a motor control means can be simplified. It can be 
considered as a system with little evil of cost starting the device of a base system only for preparing 
the potential thatHzing can be carried out [ four-wheel drive ], or occupying the memory of a control 
means superfluously. 

[0018]According to the 4th invention, taking advantage of the control logic for the driving slip 
reduction in a two-wheel-drive vehicle, control at the time of a four-wheel drive can be performed. 
[001 9]According to the 5th invention, taking advantage of the control logic of driving force control 
according to the running mode in a two-wheel-drive vehicle, control at the time of a four-wheel drive 
can be performed. 
[0020] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described based on a 
drawing. 

[Q021]Drawing 1 and draw ing 2 express the system configuration of a 1st embodiment, and the state 
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where draw ing 2 has not equipped with "the second wheel drive shaft drive unit 13" the state where 
drawing t has equipped with "the second wheel drive shaft drive unit 1 3" is shown. 
[0022]They are an internal combustion engine in which 1 drives the first wheel drive shaft (front 
wheel) of vehicles, 2 drives the second wheel drive shaft (rear wheel), and 3 drives the first wheel 
drive shaft 1, and an automatic transmission which 4 slows down or accelerates the driving torque of 
the internal combustion engine 3, and is transmitted to the first wheel drive shaft 1. 
[0023]The engine control unit in which 5 controls the operating state of the internal combustion 
engine 3, The accelerator pedal sensor unit from which 6 changes a driver s acceleration~and~ 
deceleration intention into an electrical signal, 7 an electronically controlled throttle and 8 a wheel, 
and 9 and 10, respectively The first, The rotational speed sensor which detects the revolving speed 
of the second wheel drive shaft 1 and 2, the control communication line in vehicles to which 1 1 
connects the engine control unit 5 and the motor control unit 16 (it mentions later), 12 is a 
deferential gear for changing into wheel drive shaft rotation rotation of the motor 14 (it mentions 
later) which intersects perpendicularly with the second wheel drive shaft 2, and transmitting torque. 
[0024]A gasoline engine may be sufficient as the internal combustion engine 3, and a diesel power 
plant may be sufficient as it. In the case of a diesel power plant, there are some which perform a 
torque control only with fuel oil consumption, and do not have intake air quantity control required, and 
the electronically controlled throttle 7 is unnecessary in that case. An owner stage automatic 
transmission may be sufficient as the automatic transmission 4, and the stepless automatic 
transmission which can control a change gear ratio without going through stages may be sufficient as 
it 

[0025]The component parts of connector 18 grade in which the second wheel drive shaft drive unit 
13 connects the motor control unit 16 for the motor 14, the battery 15, and the second wheel drive 
shaft drive unit 13, the Inverter 17, and the control communication line 1 1 to the motor control unit 
16, And it consists of the unit housing 13A which attaches these to one. 

[002 6]Drawing 3 is for explaining the example of connection between the deferential gear 12 and the 
output shaft of the motor 14 of the second wheel drive shaft drive unit 13. 
[0027]The gearbox where 19 contain the differential gear 12 in an inside among a figure, 20 is 
provided in the upper part of the gearbox 19, a shock absorber and 23 show a suspension member, 24 
shows the back plate of a drum brake, and, as for the flange which the hole which lets the output 
shaft of the motor 14 pass was able to open in the center, and 22, 25 shows a wheel hub. 
[0028]The flange 20 is formed so that it may lead to the hole made in the floor line of a suitcase (not 
shown). Via a bolt etc., the second wheel drive shaft drive unit 13 is attached to a ** rank so that 
desorption is possible, and via a bolt etc., the motor 14 is concluded by the flange 20 so that 
desorption is possible, and in this state. It is combined with the axis of rotation of the differential gear 
12 through the hole of flange 20 center, and the axis of rotation of the motor 14 is enabling rotation 
TORUKUHE of the differential gear 12, and the transfer of the running torque of the motor 14. 
[0029] Drawing 4 is a control block diagram of the motor control unit 16 for the engine control unit 5 
and the second wheel drive shaft drive unit 13. 

[0030]26 The input part of the accelerator opening signal (APO) from the accelerator pedal sensor 
unit 6, The input part of the vehicle speed signal (VSP) according [ 27 ] to the signal of rotational 
speed sensor 9 grade, The input part of the mode switch signal (MODE) from the mode switch (not 
shown) in which a driver chooses a normal mode and snow mode 28, 29 The input part of the rotation 
signal (front-wheel rotation signal FRREV) of the first wheel drive shaft 1 from the rotational speed 
sensor 9, 30 The input part of the rotation signal (rear wheel rotation signal RRREV) of the second 
wheel drive shaft 2 from the rotational speed sensor 10, 31 The input part of the change-gear-ratio 
signal of the automatic transmission 4 from the speed change controlling device besides a figure, 32 
shows the input part of a torque converter torque ratio signal which similarly expresses the output 
torque / input torque (output-shaft-rotating-speed / input shaft rotating speed) of the torque 
converter (not shown) of the automatic transmission 4. 

[003l]The normal mode target-driving-force arithmetic block which 33 asks for the target driving 
force A at the time of the normal mode of vehicles based on an accelerator opening signal and a 
vehicle speed signal, 34 is a snow mode target-driving-force arithmetic block which asks for the 
target driving force B at the time of the snow mode of vehicles based on an accelerator opening 
signal and a vehicle speed signal, and the snow mode target driving force B is set up in the same 
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vehicle speed and the same accelerator opening smaller than the normal mode target driving force A. 
[0032] 35 detects the slip condition of the wheel 8 from a front-wheel rotation signal and a rear wheel 
rotation signal, The target driving force D for controlling the slip of the wheel 8 at the time of the slip 
to search for A target-driving-force arithmetic block, 38 the normal mode target driving force A 
computed as a result of the operation of 33, and the snow mode target driving force B computed as a 
result of the operation of 34. The mode change block changed based on a mode switch signal and 41 
choose the smaller one among the output (driving force C after a mode change) of 38, and the output 
(at the time of a slip target driving force D) of 35, The final-target-drive arithmetic block which 
determines the final target drive E, the reduction driving force arithmetic block in which 43 calculates 
the reduction driving force F which is a difference of the normal mode target driving force A and the 
final target drive E, An engine torque with 44 [ optimal based on the final target drive E a change gear 
ratio, and a torque converter torque ratio ], It is the first wheel drive shaft driving-force-control block 
that chooses the optimal change gear ratio according to the final target drive E, and outputs the 
signal H for electronically controlled throttle 7 HE and change gear ratio control for the signal G for 
engine-torque control to the automatic transmission 4. 

[0033]The target motor torque arithmetic block which calculates target motor torque I based on the 
reduction driving force F which 48 received from the engine control unit 5 via the control 
communication line 11, and 50 are motor control blocks which perform current control of motor 14 
HE, in order to realize target motor torque I. 

[0034]The arithmetic contents of the target-driving-force arithmetic block 35 are the same as that of 
a well-known traction control system (what decreases driving force, so that slip ratio is large) at the 
time of a slip. 

[0035] Draw ing 5 shows an example of the flows of control of the engine control unit 5. This flow 
chart expresses an operation order of the portion except the first wheel drive shaft driving-force- 
control block 44 in the engine control unit 5. 

[0036]# In 1, the accelerator opening signal APO, vehicle speed signal VSP, the mode switch signal 
MODE, the front-wheel rotation signal FRREV, and the rear wheel rotation signal RRREV are 
inputted. 

[0037]# Search a normal mode target-driving-force map and a snow mode target-driving-force map 
as shown in drawing 4 with 2 based on the accelerator opening signal APO and vehicle speed signal 
VSP, respectively, and calculate the target driving force B, respectively at the time of the target 
driving force A and snow mode at the time of a normal mode. 

[0038]# Calculate the target driving force D in 3 at the time of a slip based on the front-wheel 
rotation signal FRREV and the rear wheel rotation signal RRREV. 

[0039]# In 4, branch so that it progresses to #5 when MODE is one, i.e., snow mode, and it may 
progress to #6, in being a normal mode namely, other than this. 

[0040]# 5 — [change contemptuous glance mark driving force C] =[ — calculating that it is target- 
driving-force B] at the time of snow mode — #6 — [change contemptuous glance mark driving force 
C] =[ — calculate that it is target-driving-force A] at the time of a normal mode. 

[0041 ]# In 7, when the change contemptuous glance mark driving force C calculated by #5 or #6 is a 
case where it is larger than the target driving force D, and the following, at the time of a slip, make it 
branch, and when large, progress to #8, and in the following cases, progress to #9, respectively. 
[0042]# 8 — [final-target-drive E] =[ — consider it as [final-target-drive E] = [change contemptuous 
glance mark driving force C] by target-driving-force D] and #9 at the time of a slip. 
[0043]# Calculate in 10 the difference which deducted the final target drive E calculated by #8 or #9 
from the target driving force A at the time of the normal mode calculated by #2 as the reduction 
driving force F. 

[0044]# Output in 1 1 the final target drive E calculated by #8 or #9 to the first wheel drive shaft 
driving— force-control block 44. 

[0045]# Output in 12 the reduction driving force F calculated by #10 to the control communication 
line 11. 

[0046]These flows of control are ended above. 

[0047]When the driver has chosen the normal mode and the wheel 8 has not slipped by such 
composition, the final target drive E is equal to the normal mode target driving force A. Therefore, 
while running by engine-torque control (it usually controls) of the normal mode target driving force A, 
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the reduction driving force F serves as zero, and the output to the motor 14 serves as zero. 
[0048]Since the target driving force D will be less than the normal target driving force A at the time 
of a slip if the driver has chosen the normal mode and the wheel 8 slips, the final target drive E 
becomes smaller than the normal mode target driving force A. Therefore, while lowering the 
difference engine torque, only the difference is generated, the output to the motor 14 is added, and 
the reduction driving force F drives the motor 14 based on the reduction driving force F. 
[0049]In the state where the driver has chosen snow mode and the wheel 8 has not slipped, the final 
target drive E is equal to the snow mode target driving force B. Since the snow mode target driving 
force B is set up smaller than the normal mode target driving force A, While the final target drive E 
becomes smaller than the normal mode target driving force A, therefore running by engine-torque 
control of the snow mode target driving force B, the reduction driving force F generates only the 
difference, The output to the motor 14 is added and drives the motor 14 based on the reduction 
driving force F. 

[0050]If the driver has chosen snow mode and the wheel 8 has slipped, The target driving force D 
may serve as a value smaller than the snow mode target driving force B, at the time of a slip, while 
lowering an engine torque further in that case, the reduction driving force F becomes still larger, and 
the output to the motor 14 is added further, and it drives the motor 14 based on the reduction driving 
force F. 

[0051]Thus, perform engine-torque control at the time of each running mode of Normal and Snow, 
and a slip, and. At the time of snow mode and a slip, based on the reduction driving force to the 
driving force at the time of control (when there is no slip at the time of a normal mode), the motor 14 
is driven and a four-wheel drive is usually performed. 

[0052]Namely, it is not concerned for whether being a four-wheel drive, but the engine control unit 5, 
Engine-torque control at the time of each running mode of Normal and Snow and a slip is performed, 
and based on the reduction driving force to the driving force at the time of control (when there is no 
slip at the time of a normal mode), the motor control unit 16 drives the motor 14, and usually 
performs a four-wheel drive. 

[0053]Therefore, the engine control unit 5 should just always perform common control to a four- 
wheel drive and two-wheel-drive, and can simplify control. 

[0054]Therefore, desorption of the motor 1 4, the battery 1 5, and the second wheel drive shaft drive 
unit 13 that consists of motor control unit 16 grade is enabled to vehicles, When it can be considered 
as the two-wheel-drive car which drives only the first wheel drive shaft 1 in not equipping with the 
second wheel drive shaft drive unit 13 and equips, it can be considered as the four-wheel drive car 
which drives both the first wheel drive shaft 1 and the second wheel drive shaft 2. 
[0055]By the control at the time of a slip (traction control), and control in snow mode, a slip is 
avoidable and the stably travel of the snowy road can be carried out. 

[0056]That is, the control in the engine control unit 5 can demonstrate the effect also as control not 
only for a four-wheel drive but two-wheel-drive. 

[0057]Control logic of driving force control according to the running mode in the control logic and the 
two-wheel-drive car for the driving slip reduction in one side and a two-wheel-drive vehicle (for 
example, in snow mode.) Taking advantage of the control logic of ** which decreases the driving 
force to an accelerator, control at the time of a four-wheel drive can be performed rather than a 
normal mode. 

[0058]Therefore, it can be considered as a system with little evil of cost starting the device of a base 
system only for preparing the potential "-izing can be carried out [ four-wheel drive ]", or occupying 
the memory of a control unit superfluously. 

[0059]Since the motor 14, the battery 15, and the motor control unit 16 grade were used as the 
second wheel drive shaft drive unit 13 and desorption was made possible to vehicles at one, change 
of the structure in the case where it is used as a two-wheel-drive vehicle, and the case of using it as 
a four-wheel drive car becomes easy. 

[0060] That is, it is possible to make four— wheel driveHzation into business, such as optionHzing, 
post-installation-izing, and also lease and rental. Therefore, the user "whose four-wheelp-drive 
function is needed for emergency although a four-wheelp-drive function is rarely needed" like before 
is not burdened with the total cost of four-wheel-driveHzing, Only when required, it can be 
considered as the cost burden according to the degree of merit enjoyment to a user. 
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[0 06 1 ] I m pro ve m e n t in the fuel consumption at the time of four- wheelp-d rive neediessness can be 
aimed at by weight reduction, friction loss reduction, etc. by on the other hand, removing the second 
wheel drive shaft drive unit 13, when using it as a two-wheel-drive vehicle. 

[0062] Draw ing 6 and drawing 7 show a 2nd embodiment of this invention. This presumes actual driving 
torque K of the first wheel drive shaft 1, and asks for the reduction driving force F. A mechanical 
structure is the same as a 1st embodiment. 

[0063] Drawing 6 is a control block diagram of the motor control unit 16 for the engine control unit 5 
and the second wheel drive shaft drive unit 13. 

[0064] 52 among a figure The input part of the engine rotation signal from an engine speed sensor (not 
shown), The input part of the actual-throttle-openings signal from a throttle opening (not shown) with 
which 53 detects the actual throttle opening of the electronically controlled throttle 7, and 54 are 
actual driving torque estimating parts which presume actual driving torque from a change gear ratio, a 
torque converter torque ratio, an engine rotation signal, and actual throttle openings. 
[0065]In the actual driving torque estimating part 54, if the relation of the engine torque to an engine 
speed value and a throttle opening is memorized as a map, for example and an engine rotation signal 
and actual throttle openings are inputted, an engine torque will be presumed by map interpolation 
calculation. And total of the driving torque of the vehicles obtained as frictional reaction force of 
wheel 8 periphery is presumed by applying a torque converter torque ratio, a change gear ratio, and 
the last gear ratio memorized as a fixed value to an engine torque, and breaking by the radius of the 
wheel 8. It outputs to the reduction driving force arithmetic block 43 by making this into the actual 
driving torque point estimate K. In the reduction driving force arithmetic block 43, it asks for the 
reduction driving force F by lengthening said real driving force point estimate (based on the actual 
driving torque point estimate K) from the target driving force A at the time of a normal mode. 
[0066] About other composition, it is the same as that of a 1st embodiment. 

[00 6 7] D ra w i ng 7 shows an example of the flows of control of the engine control unit 5. This flow 
chart expresses an operation order of the normal mode target-driving-force arithmetic block 33 in 
the engine control unit 5, the actual driving torque estimating part 54, and reduction driving force 
arithmetic block 43 portion. 

[0068]# In 1, the accelerator opening signal APO, vehicle speed signal VSP, and the mode switch 
signal MODE are inputted. 

[0069]# Search a normal mode target-driving-force map as shown in drawing 6 with 2 based on the 
accelerator opening signal APO and vehicle speed signal VSP, and calculate the target driving force A 
at the time of a normal mode. 

[0070]# In 3, a change gear ratio, a torque converter torque ratio, an engine rotation signal, and actual 
throttle openings are detected and inputted. 

[0071]# In 4, the actual driving torque estimating part 54 presumes actual driving torque K based on 
the change gear ratio, the torque converter torque ratio, the engine rotation signal, and actual throttle 
openings which were inputted by #3. 

[0072]# Calculate in 5 the difference which deducted the real driving force point estimate (based on 
the actual driving torque point estimate K) calculated by #4 from the target driving force A at the 
time of the normal mode calculated by #2 as the reduction driving force F. 

[0073]# Output in 6 the reduction driving force F calculated by #5 to the control communication line 
1 1 . These flows of control are ended above. 

[0074]Thus, if the actual driving force torque of the first wheel drive shaft 1 is presumed and it asks 
for the reduction driving force F, it can be much more accurate, the motor 14 can be controlled, and 
a four-wheel drive can be performed. 

[0Q75]Although it is asking for target driving force at the time of normal mode target driving force, 
snow mode target driving force, and a slip, driving torque is searched for, respectively and it may be 
made to use this in each embodiment. 
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